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ABSTRACT 
 
 
Excess nutrients and sedimentation, reduced water quality, and erosion have become 
pressing issues in the Midwest due to the high levels of corn and soybean production. This study 
examined relationships between farmers’ land value orientations, conservation land ethics, and 
perceived responsibility to understand the psychological incentives behind conservation 
behaviors. A mail survey was administered to 3,000 randomly sampled agriculture producers in 
Illinois during 2015 (32% response rate). The questionnaire measured management practices, 
farm information, conservation program enrollment, river and stream water quality, and 
landscape values. The two main objectives of the study were (a) examine relationships between 
farmers’ lands value orientations, conservation ethics, and perceived responsibilities and (b) 
investigate and link demographic, farming, and biophysical factors to land value orientations, 
farming and water quality beliefs, and behaviors. Land value orientations were measured using 
mutualism and domination as the two sets of basic beliefs. A partial mediation Structural 
Equation Model (SEM) indicated that mutualism value orientations positively influenced both 
conservation ethics and perceived responsibility (β= 0.75 and β= 0.47, respectively). Domination 
value orientations negatively influenced conservation ethics (β= -0.08) and had no significant 
effect on perceived responsibility. Value orientations explained 54% of the variance of 
conservation ethics. Values and ethics together explain 43% of the variance in perceived 
responsibility. Indicators used to analyze this model suggest that the data fit the model (GFI=.93, 
CFI=.91, RMSEA=.07, χ2/df = 5.07). These social factors, along with demographic, farming, and 
biophysical variables were then included in a logistic regression model to predict a specific 
conservation behavior: stream buffer implementation. Four partial logistic regression models 
were created, and significant factors from each partial model were included in a full logistic 
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model. This included variables from the farming, biophysical, and social models: enrollment in 
CRP, total crop acres owned and leased, whether or not the property contains or borders water, 
nitrate loading in the watershed, and social norms. These findings supported the hypotheses that 
land value orientations influence conservation ethics and conservation ethics positively influence 
perceived conservation responsibility. By understanding farmers’ perceptions of their 
responsibilities, we will then be able to see how these responsibilities translate into physical 
behaviors. Spatial factors, such as presence of water on the property, as a predictor of 
conservation behavior, was also supported.  Innate land values and conservation ethics may take 
priority over monetary incentives when it comes to the practices farmers perform on their fields. 
Not only are social values important, but beliefs that conservation practices would make them a 
better farmer and improve the farming community and biophysical variables, such as nitrate 
loading in the watershed in which they farm, can also help predict behaviors. Implications of this 
research include the ability to understand farmers based on their value orientations, beliefs, and 
behaviors. These cognitive hierarchy concepts can help government agencies and land managers 
effectively communicate and utilize strategic methods to increase conservation based on the type 
of farmer they are interacting with. Looking at conservation on a larger spatial scale can 
introduce other factors, aside from psychological factors, that influence farming decisions. This 
research can ultimately improve the environmental performance of agriculture.  
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CHAPTER 1 
INTRODUCTION 
Illinois is the leading producer of soybeans and corn, with 74,300 farms covering about 75 
percent of the state’s total land area (“Facts About Illinois Agriculture", 2014). This large 
amount of farmland has dramatically changed Illinois’ original landscape, as well as raised 
concerns about the quality of the altered land. These concerns include excess nutrients and 
sedimentation, reduced water quality, and erosion. Not only do these problems have local effects, 
but they can also affect areas hundreds of miles from Illinois. Excess nutrients flow down the 
Mississippi River into the Gulf of Mexico, creating a hypoxic zone. Conservation behaviors that 
are meant to reduce the negative impacts of agriculture are not always implemented for a variety 
of reasons; one of the biggest barriers of implementation is the lack of incentives. If farmers have 
very little financial motivation to engage in more environmentally conscious practices, they are 
less likely to participate unless there are other motivations that are outweighing their financial 
reasons.  
A set of land management questions was used to assign land value orientations to Illinois 
agriculture producers. We used responses about water quality and farm perception and looked for 
relationships between their values and beliefs with their reported conservation behaviors. By 
looking at value orientations and beliefs on a spatial scale, we sought to improve understanding 
of relationships between psychological and spatial attributes of biophysical factors. Moreover, 
we were able to get a better sense of perceived importance of conservation practices and 
programs, while better understanding the motivations behind participation. An SEM (structural 
equation modeling) approach was used to incorporate multiple independent variables into our 
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analysis (Ullman, 2006). This helped determine what factors influence farming perceptions and 
beliefs. 
Expanding on previous spatial research, the entire state of Illinois was considered, rather 
than looking at land on a farm-scale. It was hypothesized that georeferencing respondents and 
analyzing spatial relationships might help us understand relationships of psychological factors 
with biophysical factors. Traditional methods of research on conservation has been limited to 
interview and survey research, but using alternative methodologies, such as geospatial 
techniques, were suggested to build a better understanding of the diverse field of conservation 
(Reimer et al., 2014). Utilizing existing datasets and tools and combining spatial data with social 
data in a logistic regression model, will help us get a better understanding of the Illinois 
landowner mindset. By better understanding how farmers see themselves and agriculture as a 
whole, it will be possible for policy makers and others to understand what tools and incentives 
will allow for the maximization of agriculture production and minimization of negative effects 
(McGuire, Morton, Arbuckle, & Cast, 2015).  
PURPOSE 
This research explored different factors that might motivate farmers to perform conservation 
practices. This study investigated (a) influences of land value orientations on land ethics and 
responsibility beliefs; (b) water quality beliefs and farm perceptions; (c) location-based factors 
that can influence behaviors. These findings are expected to assist government agencies and land 
managers understand farming motivations and help in finding the most effective areas to focus 
conservation efforts and ultimately reduce the impacts of nutrient exports. 
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OBJECTIVES 
Objective 1: Examine relationships between farmers’ lands value orientations, conservation 
ethics, and perceived responsibilities. 
Objective 2: Investigate and link geophysical and spatial factors to land value orientations, 
farming and water quality beliefs, and farming behaviors. 
  
4 
 
CHAPTER 2 
COMPREHENSIVE LITERATURE REVIEW 
THE PROBLEM 
Illinois has almost 120,000 miles of rivers and streams, 91,400 inland lakes, and 1,726,771 acres 
of shallow water wetlands. (Illinois Environmental Protection Agency, 2013). The more sources 
of water that are available, inputs of contaminants or other sources of concern are more likely to 
occur. The more streams and rivers there are, the better the chance nutrients will be able to make 
their way down and contaminate other bodies of water. Water quality is dependent on spatially 
distributed attributes of a watershed. Hydrologic processes are often at the core of water quality 
concerns because contaminants are transported by runoff to surface waters and infiltration to 
groundwater (Vieux, 1991). Historically, deep-rooted prairie grasses covered 170 million acres 
of the central United States. There was no need for additional fertilizers in this self-sustaining 
landscape, which resulted in waters that were generally clean and clear. In the early 1900’s, the 
Midwest had a dramatic shift in agricultural land use after World War I increased the demand for 
food production (Porter, Mitchell, & Moore, 2015).  Row crop production makes fields much 
more susceptible to water runoff, as opposed to contour farming. As much as 60% of the 
nitrogen fertilizer applied to corn is not utilized and flows into waters as nitrate (Porter et al., 
2015).   
In regions where agricultural is prominent, such as the Midwest, processes such as soil 
erosion, drainage of wetlands, channeling of streams and rivers, and nutrient and sediment 
exports have long been recognized as problems (Santelmann & Freemark, 2001). Non-point-
source pollution of surface waters with phosphorus and nitrogen as well as human alteration of 
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the nitrogen cycle are having severe environmental impacts (Santelmann & Freemark, 2001). 
Eighty percent of the nitrate-nitrogen exported by rivers is from agricultural sources (Wilhite, 
Walkenbach, & Miller, 2015). This raises concerns about farming methods, especially in the 
Midwest region, as these fertilizers can runoff downstream into the Mississippi River (Figure 
2.1). 
 
 
Figure 2.1. The Mississippi River Basin, the source of materials causing hypoxia in the Gulf of 
Mexico (U.S. Geological Survey & National Wetlands Research Center, 2000). 
 
 
 Locally, nutrients can pollute ground water which millions of people in the United States 
use for drinking water (U.S. Environmental Protection Agency, 2016a). These effects not only 
impact local waters, but also those hundreds of miles from the source of the pollution. In the 
northern Gulf of Mexico, there is a seasonally occurring hypoxic zone every summer that 
reached over 6,000 square miles in 2015, making in the second largest hypoxic zone in the world 
(Louisiana Universities Marine Consortium, 2015). These zones have very low dissolved oxygen 
concentrations due to increased algae growth from elevated nitrogen and phosphorus levels (U.S. 
Environmental Protection Agency, 2016b). When nutrient-rich freshwater flows from the 
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Mississippi River into the Gulf of Mexico, the less dense freshwater remains above the more 
dense saline Gulf water. During the period 1997-2011, annual riverine nitrate-nitrogen and total 
phosphorus loads were 536 and 37.5 million pounds, respectively (Wilhite, Walkenbach, & 
Miller, 2015). The high concentration of nutrients promote algal growth. As the dead algae 
decompose, oxygen is consumed in the process. This oxygen-poor water creates an area where 
fish and other aquatic creatures cannot survive; these areas are known as “dead zones” (U.S. 
Environmental Protection Agency, 2016b). Not only are aquatic organisms affected, but so are 
major regional industries. Commercial and recreational fishing, shrimp and oyster harvesting, 
tourism and recreation, and oil and gas production are all affected by water quality of the Gulf of 
Mexico (Kroger et al., 2012). 
 The holistic wellness of the Gulf of Mexico is a basin-wide issue. Without collaborative 
efforts at small spatial scales, integrated with larger regional scales, improving the Gulf of 
Mexico will be unattainable (Kroger et al., 2012). In order to reduce the size of this hypoxic 
zone, nutrient reduction from agricultural cropland is needed (Rabotyagov et al., 2014). Kroger 
et al. (2012) suggest that collaboration at, and among, all spatial scales is the key for effective 
water quality improvement. These improvements also need to be stakeholder-driven. By having a 
shared vision among key stakeholders, it will allow each stakeholder to become engaged and 
make useful contributions. 
 The most serious environmental problems, such as hypoxia, that stem from agricultural 
land use are best addressed if we incorporate land use and land management practices that reduce 
nutrient exports (Santelmann & Freemark, 2001). Farmers are in a position of great 
responsibility and pressure to use natural resources efficiently by both maximizing crop 
production and minimizing negative impacts on natural resources (McGuire, Morton, Arbuckle, 
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& Cast, 2015). Long-term ecological research on the application of innovative ecological 
practices at many different spatial scales, including watershed-level, should be a priority 
(Santelmann & Freemark, 2001). 
 
FARMING CONSERVATION 
In an effort to combat these drastic landscape changes due to farming practices the Conservation 
Reserve Program (CRP), administered by the USDA Farm Service Agency (FSA), was signed 
into law by President Ronald Regan in 1985. This program provides a rental payment for farmers 
to set aside land to help improve the overall environmental health and quality. There are over 30 
practices for CRP, including Wildlife Food Plots, Grass Contour Strips, Shelterbelt 
Establishment, and Hardwood Tree Planting (U.S. Department of Agriculture: Farm Service 
Agency, n.d.).  Some programs center on improving and restoring degraded resources, whereas 
others focus on limiting future degradation. These programs fall in many categories: working 
land, land retirement and easement, watershed, emergency, compliance and technical assistance, 
and other programs.  Currently there numerous programs and subprograms administered by the 
Natural Resources Conservation Service (NRCS) and the FSA in the U.S. Department of 
Agriculture (USDA), which all assist agriculture producers and landowners who would like to 
practice conservation on agricultural lands (Stubbs, 2013).  
An enhanced version of CRP, the Conservation Reserve Enhancement Program (CREP), 
was designated to achieve restoration and long-term protection of frequently flooded and 
environmentally sensitive cropland (Illinois Department of Natural Resources, 2016). The 
overall goal of implementing conservation practices on these lands includes reducing 
sedimentation and nutrients in watersheds, improving water quality, and creating and enhancing 
8 
 
critical habitat for fish and wildlife (U.S.Department of Agriculture: Farm Service Agency, 
2014). Since its inception in 1998, Illinois has been able to successfully execute 1,366 CREP 
easements protecting 87,466 acres (Illinois Department of Natural Resources, 2014).  
Participating in a conservation program such as the Conservation Reserve Program 
(CRP) has many onsite advantages, e.g., limiting soil erosion, avoiding excessive chemical use, 
and protecting soil productivity (in addition to financial benefits to the landowner). Conservation 
practices have added benefits for wildlife species. Creating wildlife habitat and practicing no-till 
farming results in a greater abundance of crop residue, which can result in increased nesting and 
foraging activity for birds (VanBeek, Brawn, & Ward, 2014). Wildlife perceptions have also 
increased, indicating that more people were considering wildlife populations when making 
farming decisions than before (Mitchell & Kimmel, 2008).   
Mitchell and Kimmel (2009) found that from 1997 to 2006, there was a substantial 
increase in awareness of the intended conservation benefits of conservation programs among 
both participants and non-participants. Despite this awareness, farmers have very few financial 
motivates to reduce offsite impacts of their farming operations that can result in sedimentation 
and nutrient loading in watersheds (Lambert, Sullivan, Claassen, & Foreman, 2006). Although 
participation in conservation programs is voluntary, budget and acreage limitations disqualify 
some agriculture producers who want to participate. In CRP, for example, applicants are ranked 
using a benefit-cost index through which only certain applicants are accepted. An environmental 
benefit “score” (land characteristics and conservation practices to be applied) and a cost “score” 
(level of payment requested in the landowner’s bid) are used to rank all bids to determine which 
land parcels will be accepted into the program (Lambert et al., 2006).  
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These conservation programs are subject to increasing pressure to prove their 
effectiveness, and increasingly rely on simulation tools; one example is the CEAP (Conservation 
Effects Assessment Project) modeling framework to evaluate nutrient sources in the Gulf of 
Mexico (White et al., 2014). Although this tool is useful for determining the benefits of 
conservation practices, it is not designed to assess the effects of well-being of farm households 
that adopt these practices or to identify socioeconomic factors that influence participation 
(Lambert et al., 2006). Results from a study in the Ohio River Basin suggest use of conservation 
practices on cropland led to reduced sediment, nitrogen, and phosphorous loads delivered from 
the basin (excluding the Tennessee River) to the Mississippi River (Santhi et al., 2014). Despite 
the effectiveness of these conservation practices, implementation is not always executed. One 
barrier to implementation could be the lack of incentives for program administrators to adopt 
cost-effective techniques. Given new training tools, conservation professionals can shift to more 
cost-effective methods (Messer, Allen, Kecinski, & Chen, 2016). Until such methods are adopted 
impacts of farming practices remain a concern and applying more environmentally-conscious 
practices requires a complex decision-making process.  
There is often a lack of understanding of the human dimensions of land management, 
which could result in policy makers and managers having troupe promoting conservation and 
land stewardship in local communities (Johnson & Pflugh, 2008). For this reason, it is important 
that there is a partnership between those who develop and study innovative agricultural practices 
and those who are expected to use them on their farms (Santelmann & Freemark, 2001). 
Managers who only focus on ecological goals may limit the project’s relevance to particular 
groups and may reduce the community’s interest and participation (Davenport et al., 2010). 
Agricultural policy makers will need to develop alternatives to financing ecologically sound 
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practices if the costs of implementing them cannot be recouped by landowners within an 
acceptable time frame (Santelmann & Freemark, 2001). 
 Bruskotter (2007) suggests that if managers and policy makers focus on raising 
awareness of ecological problems in the region and providing detailed information about the 
effectiveness of conservation programs for addressing these local problems, participation in 
conservation could increase. It is important for farmers to be aware of the conservation practices 
in which they can participate and have their questions and concerns addressed. It was found that 
sources for conservation information were one of the most significant variables in predicting 
program participation (Lubell et al., 2013). A study of Iowa farmers showed that, as farmers 
learned to more accurately measure nitrogen input from manure, many farmers realized that they 
needed to use less synthetic nitrogen fertilizer (McGuire, Morton, & Cast, 2013). This finding 
suggests that farmers may not be fully aware of the total nitrogen input taking place on their 
fields. Not only is accessible information important, but so are past experiences. In China, some 
of the most important factors affecting farmers’ decision on fertilizer use is their own experience 
with fertilizer, as well as the growth of crop seedlings and yield gain from fertilization (Zhou, 
Yang, Mosler, & Abbaspour, 2010). Greiner, Patterson, & Miller (2009) concluded that a solid 
understanding of farmers’ motivations and risk attitudes is required to improve the 
environmental performance of agriculture.   
 
COGNITIVE HIERARCHY 
Cognitive hierarchy theory states that an individual’s perception of the environment can be 
organized into a cognitive hierarchy (Vaske & Donnelly, 1999). This cognitive hierarchy helps 
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to explore relationships between general values and value orientations, basic and specific beliefs 
that lead to attitudes and behaviors (Figure 2.2). Understanding how these cognitions influence 
behavior can help predict management actions and other practices (Vaske, Jacobs, & Sijtsma, 
2011).  
 
Figure 2.2. The cognitive hierarchy (Vaske & Donnelly, 1999) 
Behaviors 
The largest portion of the Cognitive Hierarchy pyramid are “Behaviors,” which are the acts that 
are expressed. In the case of land and water conservation, these behaviors are what can either add 
to or reduce nutrient levels that ultimately end up in the Gulf of Mexico. Farmers typically adopt 
a behavior if they expect that doing so will help them achieve their current goals, whether it be 
economic, social, or environmental (Greiner, Patterson, & Miller, 2009). This decision process is 
a risky choice, considering that the consequence among the alternatives are often uncertain 
(Greiner, Patterson, & Miller, 2009). The behaviors are what needs to be changed if we want to 
reduce the impact of farming practices on the land as well as in the water. 
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Heterogeneity of landowners might explain why uniform conservation programs do not 
always foster high adoption rates (Habron, 2004). There is evidence that there are differences in 
adoption of natural resource management practices among landholders who make a living from 
their land and those who are part-time farmers or non-farmers (Groth, Curtis, Toman, & 
Mendham, 2016). 
 Not only do landowners differ from one another, but conservation practices vary widely. 
Few variables consistently explain adoption decisions; this lack of consistency may be due to 
variability of the conservation practices themselves (Reimer et al., 2014). Adoption rates are also 
heavily influenced by resource availability. It is therefore important to consider the difference 
between behavioral intentions and behaviors. Although they are related, it is not clear that 
intentions always lead to actions. In terms of land use and conservation, a behavior is performed 
only if the resources are available, such as time and money (Pradhananga, Davenport, Seekamp, 
& Bundy, 2015). Someone could have the intentions to practice conservation techniques, but 
may not be able to afford the materials to do so. For this study, we are assuming that the 
behaviors reported are in fact behaviors, and not simply behavioral intentions. 
Beliefs and Norms 
Beliefs, attitudes, and social norms make up the next largest portion of the cognitive hierarchy, 
which are all factors that give rise to behaviors. Farmers’ attitudes toward their land has a 
substantial influence on the practices they use. Several studies show that attitudes can predict 
behavioral intent (Vaske & Donnelly, 1999). Sometimes these emotional ties are even stronger 
than the financial setbacks. It has been found that farmers are intrinsically motivated to adopt 
conservation practices when they have a higher attachment to their land, rather than when they 
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receive economic compensation (Ryan, Erickson, & De Young, 2003). Vested interest in an 
issue can affect the strength of the relationship between attitudes and behavior (Ajzen, 2001). 
Interviews of Illinois farmers have found that  relationships with their land often involved a deep 
connection, generational succession, and a sense of responsibility that motivated them care of the 
land as best as they could (Yoshida, 2013).  
Social factors can also lead to distinctions between behavioral intentions and behaviors. 
Many social factors (i.e. age, education, income, risk, etc.) have a small influence on Best 
management Practice (BMP) adoption when examined individually (Baumgart-Getz, Prokopy, & 
Floress, 2012). By specifically defining the behavior and investigating not only attitude but other 
social psychological predictors, we will better understand antecedents of those behaviors that 
impact conservation (St. John, Edwards-Jones, & Jones, 2010).  Political factors can also 
influence the decision-making process. A study in New York found that strong predictors of 
CREP adoption were attitudes toward land costs and farmer resentment toward that city’s control 
of land and conservation policy (Armstrong, Ling, Stedman, & Kleinman, 2011). Increased 
regulation of agriculture may be pushed by non-farmers if farmers to not act to reduce their 
agricultural pollutants into the water system. Non-farmers often see farmers as high users and 
polluters of water (McGuire, Morton, & Cast, 2013). 
Understanding the role of social norms can help define standards for management actions 
(Zinn, Manfredo, Vaske, & Wittmann, 1998). In order to gain acceptance for ecologically sound 
land use and land management, it is necessary that local landowners and decision makers find 
these practices attractive, both financially and otherwise (Santelmann & Freemark, 2001). 
Robinson and Napier (2002) suggest that more consideration should be given to reducing the 
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level of risk and cost of adopting these practices. More emphasis should be placed on 
demonstrating the benefits and profitability for farmers to adopt conservation practices.  
It has been suggested that farmer identity may play an important role in determining what 
drives farmers to have “conservation oriented” attitudes and behaviors (Sulemana & James Jr., 
2014). Environmental identity have also been found to significantly influence pro-environmental 
behavior. More studies are necessary to examine the social context in which these types of 
behaviors occur (Stets & Biga, 2003; McGuire, Morton, Arbuckle, & Cast, 2015). 
Relationships between people’s identities and attitudes are complex and it is important to 
integrate the two in future research (Sparks & Shepherd, 1992). Social factors and public image 
were found to be more important to farmers than a general concern for the environment when 
committing to conservation practices (Michel-Guillou & Moser, 2006). There have been models 
created to try to predict farmers’ behaviors, but the question whether enrollment in conservation 
programs is affected by neighboring farms’ enrollment warrants further investigation (Sengupta 
et al., 2005). Not only are farmers’ conservation behaviors individual, isolated decisions, but 
they are scale-dependent and influenced over time, institutions, and by issues of space (Reimer et 
al., 2014). If a farmer is surrounded by others who are involved in conservation programs, there 
is a sense of conformity and pressure to get involved as well. It is also important to understand 
why different areas of the state, such as different watersheds, are utilizing different conservation 
tactics. Looking at the social implications and expanding on the idea of a “farmer identity” by 
comparing neighboring farms may help in understanding relationships between community and 
conservation decisions.  
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In terms of ecological restoration, it was found that perceived outcomes, values, and 
emotions all showed relatively strong effects on attitudes, whereas values and emotions played 
relatively smaller roles in influencing attitudes when the issue was unimportant (Bright, Barro, & 
Burtz, 2002). The more salient an issue is to a person, the more they care about it. It is also 
important to note that emotions influence negative attitudes more than positive attitudes (Bright 
et al., 2002). By examining the beliefs that provide the basis for an associated attitude, norm, or 
perception of control, you can understand why a person performs a particular behavior 
(Manfredo & Dayer, 2004). 
Values 
Values are an abstract concept, which makes it difficult to link them to more specific cognitions 
or behaviors.  They are central to how humans think, their emotions, and their behavior; 
moreover, they allow both between-group and within-group comparisons among cultures (Hills, 
2002). Once a value is learned, it becomes organized into a system of different values that are 
ordered in priority with respect to other values (Rokeach, 1973; Schwartz, 2012). Values 
represent the most basic cognitions, whereas value orientations are comprised of patterns and 
networks of basic beliefs relative to a certain topic (e.g. wildlife rights) (Vaske, Donnelly, & 
Dani, 2001; Vaske et al., 2011). Value orientations represent a measure of the pattern of one’s 
basic beliefs (Bright et al., 2002) and are used to give a more concrete meaning to values 
(Whittaker, Vaske, & Manfredo, 2006). Both values and value orientations are stable and change 
gradually over time across generations, rather than within individuals (T. L. Teel & Manfredo, 
2010). 
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Wildlife managers often use wildlife value orientations to understand how the public 
views wildlife (Chase, Teel, Thornton-Chase, & Manfredo, 2015). Wildlife value orientations 
can be categorized along the mutualism-utilitarian dimension. Using mutualism and utilitarian as 
the two core values, four “value orientation types” can be identified (Figure 2.3). Utilitarians, 
also known as Doministic or Traditionalist, have high utilitarian values and low mutualism 
values. They believe that wildlife are for human use, and are typically supportive of hunting and 
fishing. Mutualists have high mutualism values and low utilitarian values. This group considers 
wildlife as an extension of their family, and believes humans and wildlife should coexist. 
Pluralists have both utilitarian and mutualism value orientations, which means that their values 
are dependent on the situation the person is in; they often sway back and forth. Distanced 
individuals do not have either utilitarian or mutualism value orientations. They often do not 
invest much interest in wildlife and are more concerned with safety when around wildlife. (Teel, 
Dayer, Manfredo, & Bright, 2005). Wildlife value orientations can directly influence attitudes 
and/or norms and sometimes directly influence individual behaviors ( Vaske et al., 2011).             
 
Figure 2.3. Value Orientation Types. Adapted from Teel et al. (2005). 
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Although wildlife value orientations are specific to wildlife, the same concepts can be 
applied to the landscape. These are called land value orientations. These value orientations can 
be used to understand an individual’s general view on the management of nature (Buijs, 2009). 
Farmers are likely to have more of a utilitarian land value orientation, whereas the general public 
is generally more likely to be holistically oriented. The non-farming public tends to consider 
social, recreational, environmental, and economical factors when viewing the landscape 
(Howley, Yadav, Hynes, Donoghue, & Neill, 2014). Acknowledging different value orientations 
when involving dissimilar stakeholders in a project may help aid discussions and assist in the 
decision-making process at the policy level (Vugteveen, 2010). 
Understanding personal values and beliefs is a critical part of understanding conservation 
beliefs and behaviors, but it is only part of the equation. It should not be expected that value 
orientations will be a strong direct predictor of specific behaviors. Instead, they may influence 
other cognitions, such as attitudes and behavioral intentions, which can directly influence 
behaviors (Fulton, Manfredo, & Lipscomb, 1996). Many people’s values and ethics are highly 
dependent upon the protection of ecological integrity (Manning, Valliere, & Minteer, 1999). 
Ethics are tied in very closely to values and can help us to determine whether something is right 
or wrong. Leopold’s Land Ethic implies that humans play in important role in protecting and 
preserving land health (Leopold, 1949). Many people’s values and ethics are highly dependent 
upon the protection of ecological integrity (Manning, Valliere, & Minteer, 1999). 
Values alone often do not predict behavior because they have limited variability within a 
given culture. Instead, value orientations can have more exploratory power. They are often used 
to gauge public support for different management policies (Vaske et al., 2011). It is important to 
note that there are other determinants aside from values that can determine behavior. It is 
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doubtful that a single factor can justifiably be considered the determinant, but it is useful to 
understand potential influences on different categories of behaviors (Homer & Kahle, 1988). For 
this reason, it is important to use several factors together when looking at what influences 
behavior.  
Measurement 
One method is structural equation modeling (SEM). This type of modeling uses a 
collection of statistical techniques that allow a set of relations between one or more independent 
variables and one or more dependent variables. Both the independent and dependent variables 
can be either continuous or discrete, or either measured or latent (Ullman, 2006). Latent, or 
unobserved, variables can be indirectly measured by measured variables that represent targeted 
interest areas (Savalei & Bentler, 2006). By using these measured items as indicators of a latent 
variable, we allow for estimation and removal of the measurement error associated by the 
observed variables (Ullman, 2006). Path diagrams are a way to see the hypothesized set of 
relations in a model form, while also clarifying ideas about the relations among variables.  
Another method for looking at multiple factors is a logistic regression model. Like the 
SEM, the goal of this method is to find the best fitting and most parsimonious model (Hosmer & 
Lemeshow, 2000). Logistic regression is a way to directly estimate the probability of an event 
occurring. This model includes a dichotomous dependent variable and one or more independent 
variables, either dichotomous or continuous ( Vaske, 2008). This model can be used to determine 
why some people use conservation practices and some do not. 
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SPATIAL INFLUENCES 
Schultz, et al. (2005) found values and environmental concerns only explained a small amount of 
variance in environmental behavior. This is why it is crucial to not only look at values and 
concerns, but different environmental beliefs and location based factors. More social research 
needs to be conducted in order to understand the implementation of soil and water conservation 
behaviors at farm-level; many variables once considered useful for predicting such behaviors 
were found to be not significant (Napier, Tucker, & McCarter, 2000). However, Reimer and his 
colleges (Reimer et al., 2014) recommend more research that focuses less on the farm scale and 
more on the environmental quality on a larger scale. 
Hypoxia in the Gulf of Mexico 
The U.S. Environmental Protection Agency (U.S. EPA) created a 2008 Gulf Hypoxia 
Action Plan that provided a recommended framework for 12 states in the Mississippi River Basin 
to plan to reduce the amount of phosphorus and nitrogen carried in rivers to the Gulf of Mexico. 
The Illinois Nutrient Loss Reduction Strategy was developed in response to this plan. (Wilhite et 
al., 2015). This strategy includes extending ongoing regulatory and voluntary efforts, identifying 
priority watersheds for efforts, and identifying strategies for improving collaboration among 
stakeholders. Although many of these strategies are cost-effective, some will require significant 
investment and an understating of the needs of farmers. Expanding outreach and education to 
promote nutrient loss reduction practices will be most effective if they are tailored to the needs of 
specific watersheds or counties that will focus on the most appropriate practices for that area. 
Watersheds can differ in terms of social indicators, and these differences can have implications 
for designing conservation initiatives and creating outreach strategies. Understanding a unique 
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target audience will allow watershed project managers to tailor their approaches to the specific 
needs of the group (Prokopy & Genskow, 2016). 
There have been different methods used to try to understand conservation behavior, but it 
is crucial to understand the motivations of these landowners on a larger spatial scale. There is a  
push for using alternate research methods to gain greater understanding of contemporary 
conservation issues (Reimer et al., 2014). The ecological impacts of agricultural practice needs to 
be studied at the small watershed scale rather than the field scale in order to improve our 
understanding of their effectiveness (Santelmann & Freemark, 2001). One of these methods is 
incorporating geospatial techniques to look at the motivations spatially. PPGIS (Public 
Participation Geographic Information Systems) has been used for conservation planning, but 
spatial accuracy and completeness of the data are not always precise (Brown, Weber, & de Bie, 
2015). Participatory data from the public has previously been spatially analyzed and directly 
compared with other scientific data, and was used to assess the accuracy of watershed service 
identification and identity participant knowledge gaps (Cox, Morse, Anderson, & Marzen, 2015). 
Voluntary Geographic Information systems (VGI) can be useful for identifying a diversity of 
conservation values for palace-based conservation planning development. This tool can help 
engage the public and encourage participatory processes (Jarvis, Breen, Krägeloh, & Billington, 
2016). This is a unique way to obtain public perspectives and identify and target outreach 
education efforts. 
There seems to be a disconnect between scientific evidence and public perceptions. One 
example is water pollution. It is difficult to gain public support for improving water quality when 
the public does not fully understand the problems (Hudson, Hite, & Haab, 2005). One method 
that has been used is the awareness-appraisal model; it suggests that awareness and threat 
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perception are both used to determine a reaction to a situation. This model has been supported by 
a study which showed increased  pro-environmental behaviors among residents who were both 
aware of their watershed and considered it polluted; behaviors were also stronger among people 
residing in a more severely degraded watershed (Forsyth, Garcia, Zyzniewski, Story, & Kerr, 
2004). By using a top-approach, such as only focusing on best management practices rather than 
real environmental outcomes, solving environmental problems is often unsuccessful (Reimer et 
al., 2014). 
The distance at which a farmer lives near a water source may influence how they 
perceive the importance of a water related issue. A survey pertaining to water resource 
management found that respondents, particularly those who live near water, expressed frustration 
with restoration projects that were poorly implemented. Their comments indicate that residents 
who live near water are concerned not only with the personal impact, but also with ecological 
damage (Larson & Lach, 2008). It has been suggested that important advances in the science of 
water sustainability depend on access to more coherent data. A study trying to link 
environmental attitudes and water quality on water conservation efforts found that coupled 
research conducted at large scale can yield new insights, but if the data is uncoordinated it limits 
meaningful inference (Braden, Jolejole-Foreman, & Schneider, 2013). Moreover, farmers with 
highly erodible land were more likely expend more conservation effort (Lynne, Shonkwiler, & 
Rola, 1988). It is possible that the more at risk the land is, the more concerned farmers are and 
are possibly more inclined to take action.  
Spatial patterns across landscapes are crucial to many ecological processes. The 
heterogeneity of landscapes is what drives the moment, dynamics, and responses of energy, 
water, materials, and organisms (Risser & Iverson, 2013). By understanding ecosystem services 
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and utilizing this concept in land use planning, we can help identify land system interactions and 
functions, as well as the contribution they have to human well-being (Fürst, Opdam, Inostroza, & 
Luque, 2014). Biophysical scientists rarely take into consideration modeling social behaviors 
(and vice versa). By utilizing and coordinating measures of the social and biophysical setting, we 
can more fully understand the complexities of conservation behaviors (Reimer et al., 2014). 
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CHAPTER 3 
LANDSCAPE VALUES AND BELIEFS OF ILLINOIS FARMERS 
INTRODUCTION 
In regions where agriculture is prominent, soil erosion, drainage of wetlands, channeling of 
streams and rivers, and nutrient and sediment exports have been long been recognized as 
problematic (Santelmann & Freemark, 2001). Impacts of human alteration of the nitrogen cycle 
as well as non-point-source pollution of surface waters with phosphorus and nitrogen have 
severe environmental impacts, such as sedimentation, erosion, and reduced water quality 
(Santelmann & Freemark, 2001). Annual riverine nitrate-nitrogen and total phosphorus loads 
were 536 and 37.5 million pounds, respectively, during 1997-2011. Agricultural sources account 
for eighty percent of the nitrate-nitrogen exported by rivers. (Wilhite et al., 2015). Farming 
practices, especially in the Midwest region, are raising concerns as these fertilizers can runoff 
downstream into the Mississippi River and ultimately end up in the Gulf of Mexico (U.S. 
Environmental Protection Agency, 2016b). 
 A seasonally occurring hypoxic zone forms in the northern Gulf of Mexico every summer 
that reached more than 6,000 square miles in 2015 (Louisiana Universities Marine Consortium, 
2015).  This Gulf hypoxia is the second-largest hypoxic zone in the world. Hypoxic zones are 
characterized by having very low dissolved oxygen concentrations and is caused by increased 
algae growth from elevated levels of nitrogen and phosphorus (U.S. Environmental Protection 
Agency, 2016b).  Land use and land management practices that reduce nutrient runoff provide 
the optimal approach to reduce hypoxia (Santelmann & Freemark, 2001). Ecological research 
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over the long-term on the application of innovative ecological practices at many different spatial 
scales, such as the watershed-level, should be a priority (Santelmann & Freemark, 2001). 
The Conservation Reserve Program (CRP), administered by the USDA Farm Service 
Agency (FSA), was signed into law by President Ronald Regan in 1985 in an effort to combat 
the extreme landscape changes due to farming practices. CRP provides rental payments for 
farmers to set aside land to help improve the overall environmental quality and health of the 
land. CRP includes over 30 different practices, including Wildlife Food Plots, Grass Contour 
Strips, Shelterbelt Establishment, and Hardwood Tree Planting (U.S. Department of Agriculture: 
Farm Service Agency, n.d.; United States Congress, 2014).  The different programs center on 
different overall goals; some focus on improving and restoring degraded resources, whereas 
others focus on preventing future degradation. Multiple categories exist into which these 
programs can be found: working land programs, land retirement and easement programs, 
emergency programs, compliance and technical assistance programs, watershed programs, and 
other.  CRP is not the only program; currently there numerous programs and subprograms 
administered by the Natural Resources Conservation Service (NRCS) and the FSA in the U.S. 
Department of Agriculture (USDA), which all assist farmers and landowners who are interested 
in practicing conservation on their agricultural lands (Stubbs, 2013).  
Limiting soil erosion, avoiding excessive chemical use, and protecting soil productivity 
are just some of the onsite advantages of a conservation program. Wildlife species can also 
benefit from conservation practices. A greater abundance of weedy plants created from practices 
such as no-till can create wildlife habitat and result in increased bird nesting and foraging 
activity. (VanBeek et al., 2014). Greater consideration has been given to wildlife populations 
when making farming decisions in recent years (Mitchell & Kimmel, 2008).   
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Mitchell and Kimmel (2009) found that between 1997-2006, there was an increased 
awareness of benefits of conservation programs among participants and non-participants. Despite 
awareness of these conservation benefits, farmers have little financial motivation to reduce their 
farming impacts offsite. This lack of motivation can result in sedimentation and nutrient loading 
in nearby watersheds (Lambert et al., 2006). Greiner, Patterson, & Miller (2009) conclude that an 
understanding of farmers’ motivations and perceived farming risks is necessary to improve the 
environmental performance of agriculture. By defining specific behaviors and investigating other 
social psychological predictors in addition to attitudes, greater understanding of the factors that 
predict conservation behaviors can be gained (St John et al., 2010).  For water and land 
conservation, these behaviors can influence levels of nutrients that ultimately end up in the Gulf 
of Mexico. Behaviors ultimately need to change in order to reduce impacts of farming practices.  
 
 
Figure 3.1. The cognitive hierarchy (Fulton et al., 1996; Vaske & Donnelly, 1999) 
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Perceptions of the environment can be organized into a cognitive hierarchy (Vaske & 
Donnelly, 1999). General values, value orientations, and specific beliefs and attitudes are built 
upon one another (Figure 3.1). Understanding how these cognitions influence behavior can help 
predict management actions and conservation practices (Vaske et al., 2011). Patterns of one’s 
basic beliefs can be represented by value orientations. (Bright et al., 2002). Since values are an 
abstract concept, it is difficult to link them to more specific cognitions or behaviors. In order to 
give a more concrete meaning to values, value orientations can be used. (Whittaker et al., 2006). 
Wildlife value orientations are often used by wildlife managers to understand how the public 
views wildlife (Chase, Teel, Thornton-Chase, & Manfredo, 2015). The same concepts can be 
applied to the landscape, and can be called land value orientations. Value orientations are useful 
for understanding how an individual views the management of nature (Buijs, 2009). Farmers are 
more likely to have a utilitarian land value orientation, while the general public tends to be more 
holistically oriented. When the non-farming public views the landscape, they tend to consider the 
social, recreational, environmental and economic (Howley et al., 2014). In order to aid 
discussions and assist in the decision-making process at the policy level, it may help to 
acknowledge different value orientations when involving a variety of stakeholders in a project 
(Vugteveen, 2010). 
Due to the limited variability of values within a given culture, values alone are often not 
the sole predictor of behavior. Value orientations typically have more exploratory power and are 
often used to gage public support for different management policies (Vaske et al., 2011). There 
are many other determinants aside form values that can determine one’s behavior, since it is 
doubtful that a single factor can be considered the determinant. It is helpful to understand 
potential influences on several categories of behaviors (Homer & Kahle, 1988). When looking at 
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what influences behavior, it is important to use several factors together. Examining the beliefs 
that provide that basis for a particular attitude, norm, or perception, an understanding of why a 
person performs a specific behavior can be gained (Manfredo & Dayer, 2004). Ethics are also 
tied very closely to values and are used to determine whether something is right or wrong. 
Leopold’s Land Ethic suggests that individuals play a role in protecting and preserving land 
health (Leopold, 1949). Although understanding personal values and beliefs is a critical 
component in understanding conservation beliefs and behaviors, it is only part of the equation. 
Value orientations should not be expected to be a strong and direct predictor of specific 
behaviors, but instead they may influence other cognitions, such as attitudes and behavioral 
intentions. These, in turn, can directly influence behaviors (Fulton et al., 1996).  
Research Objective: Examine relationships between farmers’ land value orientations, 
conservation ethics, and perceived responsibilities. 
 Hypothesis 1: Land value orientations will influence conservation ethics. 
 Hypothesis 2: Conservation ethics will have a positive relationship with perceived 
responsibility of land and water quality. 
 
METHODS 
A random sample of 3,000 Illinois agriculture producers were obtained by Survey Sampling 
International (SSI). To ensure a more representative sample of Illinois farmers, one-third of the 
sample (n=1,000) were enrolled in a Conservation Reserve Program (CRP) and two-thirds 
(n=2,000) were not enrolled. On March 3, 2015, all 3,000 agriculture producers were mailed a 
self-administered questionnaire (Appendix A) and cover letter (Appendix B) following 
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traditional survey methodological approaches (Dillman, 2014, Vaske, 2008). Non-respondents 
were mailed a thank you/reminder postcard (Appendix C) on March 19, 2015. A second copy of 
the questionnaire and cover letter (Appendix D) was mailed on April 8, 2015, and another thank 
you/reminder postcard on April 24, 2015. A third copy of the questionnaire was mailed May 25, 
2015. 
In order to incorporate both value orientations and other cognitions, a structural equation 
model (SEM) was used. SEM uses various statistical techniques which determines a set of 
relations between one or more independent and dependent variables.  These independent and 
dependent variables can be continuous or discrete and measured or latent (Ullman, 2006). Latent 
variables are unobserved variables that can be indirectly measured by measured variables which 
represent certain interest areas (Savalei & Bentler, 2006). These measured items are used as 
indicators of a latent variables, which allows for estimation and removal of measurement error 
associated with the observed variables (Ullman, 2006). To see the hypothesized set of relations 
in model form, SEM uses path diagrams. This is also a way visually clarify ideas about the 
relationships among variables.   
 
Analysis  
Structural equation modeling (SEM) was used to analyze both hypotheses. Survey data were 
entered into Statistical Package for the Social Sciences (SPSS) (SPSS 23; Nie, Bent, & Hull, 
1975) for factor analysis with Varimax rotation, and LISREL 9.2 (Jöreskog & Sörbom, 2015) for 
SEM. A simplified model diagram includes value orientations, conservation ethics, and 
perceived responsibility (Figure 3.2). 
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Figure 3.2. Model diagram.  
 
 
 
Variables 
Independent variables included (a) land value orientations and (b) conservation ethic. Land value 
orientations were determined by 8 statements that were measured on a 7-point scale (Table 1). 
The 5 statements used to measure conservation ethics were also measured on a 7-point scale and 
are also shown in Table 3.1. 
The two dependent variables analyzed were (a) conservation ethics and (b) perceived 
responsibility. These beliefs were also measured using PCA.  The 4 statements measuring 
perceived environmental responsibility were measured on a 7-point scale (Table 3.1). 
 
 
 
 
 
Domination Value 
Orientations 
Conservation  
Ethic 
Mutualism Value 
Orientations 
Perceived 
Responsibility 
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Table 3.1. Land value orientation and belief variables. 
Land Value Orientations Conservation Ethic Perceived Responsibility 
Lands should be managed to 
benefit people. 
Conservation is a state of 
harmony between people and 
land. 
I have a responsibility to 
improve water quality 
through my farm 
management. 
Needs of people should take 
priority over land protection. 
When people see land as a 
community to which they 
belong, they may begin to 
use it with love and respect. 
It is my responsibility to 
help protect water quality 
locally. 
Land is primarily for people to 
use. 
Land management is right 
when it tends to preserve the 
integrity of the land. 
It is my responsibility to 
help protect water quality in 
the Gulf of Mexico. 
Land has value whether people 
use it or not. 
People abuse land because 
they regard it as a commodity 
belonging to them. 
It is my responsibility to 
decrease fertilizer run-off 
into streams. 
Land should be managed so 
that the environment benefits. 
Landowners have a 
responsibility to manage land 
for private and public benefit. 
 
I feel an emotional bond with 
the land. 
  
Conserving land is important 
for future generations.  
  
Primary value of land is to 
provide products useful to 
people. 
  
Items measured on a 7-point scale: 1 = “Strongly Disagree”, 4 = “Unsure”, 7 = “Strongly Agree” 
Principal Component Analysis (PCA) with Varimax rotation was used on a set of land 
value questions to determine factor groups corresponding to value orientations (Miller & Vaske, 
2003; Loyd & Miller, 2010a; Loyd & Miller, 2010b). PCA with Varimax rotation was also used 
set of belief statements to determine the factor loadings for conservation ethics and perceived 
responsibility variables. Land value and belief statements were coded -3 to +3, “Strongly 
Disagree” to “Strongly Agree”, with 0 being “Neutral”. Cronbach’s alpha was used to test 
reliability for each factor; the minimum accepted value used was .60 (Kim & Mueller, 1978; 
Nunnally, 1978). 
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Structural Equation Modeling 
A structural equation model was used to determine the relationships and predictive power of land 
value orientations to perceived conservation responsibility. Conservation ethics was also 
examined as a mediating effect between value orientations and perceived responsibility. 
Mediation occurs when the relationship between the independent or predictor variable and the 
dependent or criterion variable is reliant on another mediating variable. This variable is thought 
to be an intervening or indirect variable. (Baron & Kenny, 1986; Iacobucci, Saldanha, & Deng, 
2007; MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002). A partial mediation model was 
created, in which the predictor variable directly influences the criterion through the mediator, but 
at the same time, the predictor also influences the criterion indirectly. There is both an indirect 
and direct effect in a partial mediation model. (Spacapan, 2013; Zhao, Lynch Jr., & Chen, 2010). 
The parameters for the SEM are estimated so as to maximize the variance explained in either the 
set of observed or latent variables (Anderson & Gerbing, 1988). 
 
RESULTS 
Descriptive Findings 
Of the 3,000 survey questionnaires mailed to Illinois agriculture producers, 86 were 
undeliverable due to wrong addresses. Of the 2,914 questionnaires received, 910 (31%) were 
usable questionnaires (See Appendix E for a spatial distribution of respondents). About 64% of 
respondents were from the Non-CRP agriculture producer sample, and 36% were from the CRP 
agriculture producer sample. The average farm size was 585 acres. Respondents were an average 
age of 62 years old, and the majority (91.3%) were male (Table 3.2).  
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Table 3.2. Demographic information. 
Total Responses: 910  
          Non-CRP Agriculture Producer Sample: 579  63.6% 
          CRP Agriculture Producer Sample : 331 36.4% 
   
Farm size (n=845): ?̅?=584.7 acres                     Gender (n=893):   Male: 91.3% 
         Age (n=887): ?̅? =62.0 years                                                   Female: 8.7% 
 
 
 
Landscape Value Orientations 
Principal component analysis (PCA) was used to identify two components representing two land 
value orientations (a) mutualism values and (b) domination values. These two components 
collectively explained 58.36% of the variance in the dataset.  
The mutualism value orientation included four value statements (a) “Conserving land is 
important for future generations;” (b) “Land should be managed so that the environment 
benefits;” (c) “I feel an emotional bond with the land;” (d) “Land has value whether people use it 
or not.”  The mutualism value orientation had a Cronbach’s alpha of .76 (Table 3.3) 
The domination value orientation also included four value statements (a) “Needs of 
people should take priority over land protection;” (b) “Land is primarily for people to use;” (c) 
“Lands should be managed to benefit people” and (d) “Primary value of land is to provide 
products useful to people”. The Cronbach’s alpha of the utilitarian value orientation was .71 
(Table 3.3). 
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Table 3.3. Principal component analysis of land value orientations. 
Land value orientation variables 
Factor Loadings: 
Component 1: 
Mutualism 
Component 2: 
Domination 
Conserving land is important for future 
generations. 
.829  
Land should be managed so that the 
environment benefits. 
.814  
I feel an emotional bond with the land. .776  
Land has value whether people use it or not. .604  
Needs of people should take priority over 
land protection. 
 .817 
Land is primarily for people to use.  .817 
Lands should be managed to benefit people.  .675 
Primary value of land is to provide products 
useful to people. 
 .566 
Variation explained 31.49% 26.87% 
Cronbach’s alpha .76 .71 
 
 
Conservation Ethics and Perceived Responsibility 
Conservation ethics included five belief statements (a) “Conservation is a state of harmony 
between people and land;” (b) “When people see land as a community to which they belong, 
they may begin to use it with love and respect;” (c) “Land Management is right when it tends to 
preserve the integrity of the land;” (d) “People abuse land because they regard it as a commodity 
belonging to them;” (e) “Landowners have a responsibility to manage land for private and public 
benefit.” These variables are based off of Leopold’s “Land Ethic” (Leopold, 1949). The 
Cronbach’s alpha for conservation ethics was .79 (Table 3.4). 
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Table 3.4. Principal component analysis of conservation ethic. 
Conservation Ethic Factor Loadings: 
Conservation is a state of harmony between people and 
land. 
.839 
When people see land as a community to which they 
belong, they may begin to use it with love and respect. 
.840 
Land Management is right when it tends to preserve the 
integrity of the land. 
.793 
People abuse land because they regard it as a commodity 
belonging to them. 
.633 
Landowners have a responsibility to manage land for 
private and public benefit. 
.635 
Cronbach’s alpha 0.79 
 
 
Four belief statements made up perceived responsibility (a) “It is my responsibility to 
help protect water quality locally;” (b) “It is my responsibility to help protect water quality in the 
Gulf of Mexico;” (c) “It is my responsibility to decrease fertilizer run-off into streams;” (d) I 
have a responsibility to improve water quality through my farm management.”  Perceived 
responsibility variables had a Cronbach’s alpha of .77 (Table 3.5). 
 
Table 3.5. Principal component analysis of perceived responsibility. 
Perceived Responsibility Factor Loadings: 
It is my responsibility to help protect water quality locally. .837 
It is my responsibility to help protect water quality in the 
Gulf of Mexico. 
.758 
It is my responsibility to decrease fertilizer run-off into 
streams. 
.754 
I have a responsibility to improve water quality through my 
farm management. 
.748 
Cronbach’s alpha 0.77 
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Structural Equation modeling  
The modification indices in the SEM suggested to add an error covariance between 2 mutualism 
variables and 2 responsibility belief variables to decrease the chi-square. The five indicators used 
to analyze the model were (a) goodness of fit index (GFI); (b) comparative fit index (CFI); (c) 
root mean square error of approximation (RMSEA); (d) χ2; and (e) χ2/df (Vaske, Donnelly, & 
Dani, 2001). A GFI and CFI with a value of .95 or greater is needed to be able to explain the data 
(Bollen, 1989). The model had a GFI of .930 and a CFI of .911, which despite being below .95, it 
still shows a good fit of data to the model.  The RMSEA, which measures differences between 
model-created and observed covariance (Church & Burke, 1994) was .067, which indicates a 
close fit. Chi-square should be evaluated relative to the degrees of freedom; a χ2/df ratio of 
acceptable fit ranges from 2:1 to 5:1 (Marsh & Hocevar 1985). The model’s χ2/df ratio was just 
about at this range (χ2/df = 562.29/111 = 5.07) indicating an acceptable fit (Figure 3.3). 
 
 
 
 
 
 
 
 
 
 
Figure 3.3. A partial mediation value-belief model predicting perceived conservation 
responsibility with conservation ethics acting as a mediating variable. 
Goodness of Fit Index (GFI) = 0.930 
Comparative Fit Index (CFI) = 0.911 
Root Mean Square Error of Approximation (RMSEA) = 0.067 
Chi-Square (χ2) = 562.29 
Degrees of Freedom (df) = 111 
Ratio χ2/df = 5.07 
0.47 
R2 = 0.43 
0.75 
-0.08 
-0.06 
0.24 
Domination Value 
Orientations 
Conservation  
Ethics 
Mutualism Value 
Orientations 
Perceived 
Responsibility 
R2 = 0.54 
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 In the path analysis for the partial mediation model (Figure 3.3), mutualism value 
orientations were positively related to conservation ethics (β= 0.75, p <0.001), and positively 
related to perceived responsibility (β= 0.47, p <0.001). This implies that individuals with high 
mutualism value orientations are more likely to have a stronger conservation ethic and higher 
perception of conservation responsibility. Domination value orientations were negatively related 
to conservation ethics (β= -0.08, p <0.05), which indicates that farmers with high domination 
orientations are less likely to have high conservation ethics. Domination value orientations were 
also negatively related to perceived responsibility (β= -0.06, p =0.146), but the relationship was 
not significant. Together, mutualism and domination value orientations explained 54% of the 
variance in conservation ethics. The two land value orientations and the conservation ethics 
together explained 43% of the variance in perceived responsibility. Conservation ethics are 
positively related to perceived responsibility (β= 0.24, p <0.001), which implies those with 
higher conservation ethics also perceive a higher conservation responsibility.  
DISCUSSION 
These findings help us to continue to understand the wide variety of factors involved in the 
decision making process of agriculture producers. Hypothesis 1 was supported: Land value 
orientations will influence conservation ethics. Both mutualism (β= 0.47, p <0.001) and 
domination (β= -0.08, p <0.05) value orientations are related to conservation ethics. The results 
also supports the cognitive hierarchy theory in that value orientations are at the root of other 
cognitions, such as attitudes, norms, behavioral intentions, and behaviors (Vaske & Donnelly, 
1999).  
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Hypothesis 2 was also supported by these findings: Conservation ethics will have a 
positive relationship with perceived responsibility of land and water quality. These results imply 
that famers feel more responsible for the quality of land and water if they have a higher 
conservation ethic (β= 0.24, p <0.001). By focusing on the core beliefs, values, and ethics of how 
people view land, we can further understand the motivations behind environmental practices. 
Financial incentives can be the biggest form of encouragement for farmers to adopt practices, but 
core values, land ethics, and responsibility perceptions have the power to take priority over 
monetary motivations. 
Since mutualism and domination value orientations are not discrete categories, farmers 
fall somewhere on a spectrum. It is possible that someone has both a high mutualism value 
orientation and a high domination value orientation. Further analysis on assigning value 
orientation types (e.g. Mutualist, Doministic, Pluralist, Distanced) could make it easier to 
associate certain beliefs or behaviors with each group (Teel et al., 2005).  
It is not yet known, however, if those who are have a higher conservation ethic or higher 
perceived responsibility act on these beliefs. The next step would be to use SEM to incorporate 
conservation behaviors, such as implementation of a conservation practice or enrollment in a 
conservation program. This will help to make connections between these values and beliefs and 
whether or not practices are actually a result, or just an intent. There is a need to continue social 
research to understand the farmer mindset. Agricultural decisions are very complex and take into 
account many factors, including the many unforeseen circumstances at risk. It may be beneficial 
to look into farming risk attitudes, also suggested by Greiner, Patterson, & Miller (2009). It 
would be interesting to look at risk perceptions in relation to their land ethics and perceptions of 
responsibility. 
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Overall, this research has demonstrated that the cognitive hierarchy framework provides a 
way to understand agriculture producers’ value orientations and beliefs. Incorporating other 
variables, such as behaviors or risk, may help further explain what truly motivates agriculture 
producers. 
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CHAPTER 4 
SPATIAL ANALYSIS OF FARMING VALUES AND BEHAVIORS 
INTRODUCTION 
Illinois contains a variety of water sources: almost 120,000 miles of rivers and streams, 91,400 
inland lakes, and 1,726,771 acres of shallow water wetlands. (Illinois Environmental Protection 
Agency, 2013). As the sources of water become more prevalent, the more likely contamination 
of water sources will occur since there is more area for chemicals to access. The quality of water 
depends on the spatially distributed attributes of the watershed. Oftentimes, hydrologic processes 
are at the core of water quality concerns due to contaminates that are transported by surface 
water runoff (Vieux, 1991). Deep-rooted grasses historically covered about 170 million acres in 
the central United States. At this time, the waters were generally clean and clear. The Midwest 
had a dramatic shift in agricultural land use after the demand for food production increased after 
World War I (Porter et al., 2015). This drastic increase in row crop production increased the 
susceptibility to water runoff. The amount of nitrogen fertilizer applied to corn that is not utilized 
can be as much as 60%. This excess fertilizer ultimately flows into waters as nitrate (Porter et al., 
2015).   
The effects of farming do not only impact waters locally. The effects also impact waters 
in the northern Gulf of Mexico; a seasonally occurring hypoxic zone occurs in the Gulf of 
Mexico every summer. The Gulf hypoxic zone the second largest hypoxic zone in the world. 
These areas have low dissolved oxygen concentrations which results from the increased algae 
growth from increased Nitrogen and Phosphorus levels in the water. The low oxygen levels 
create a dead zone where fish and other aquatic creatures cannot survive. (U.S. Environmental 
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Protection Agency, 2016b). This issue of the health and wellness of the Gulf of Mexico 
holistically is basin-wide. Improving the Gulf of Mexico will not be an attainable goal without 
collaborative efforts at small spatial scales integrated with larger regional scales (Kroger et al., 
2012). In order to achieve the goal of reducing this hypoxic zone, it is essential to reduce the 
nutrients released into the watershed from agricultural cropland (Rabotyagov et al., 2014). 
Kroger et al. (2012) suggest that by collaborating among all spatial scales is a key factor for 
effective what quality improvement. It is also critical to have a shared vision among 
stakeholders. This allows each stakeholder to be engaged and involved in the process. Therefore, 
these improvements need to be stakeholder-driven.  
 Schultz et al (2005) concluded that values and environmental concerns only explained a 
slight amount of variance in environmental behavior. Therefore, not only should values and 
concerns be examined, but also different environmental beliefs and location based factors. 
Farmers tend to adopt a behavior if they expect that it will help them achieve their goals, whether 
it be economic, social, or environmental. This is a risky choice, considering the uncertain 
consequences (Greiner, Patterson, & Miller, 2009). Understanding the implementation of soil 
and water conservation behaviors at the farm-level needs to be researched further. Not all 
variables once considered useful for predicting behaviors are still considered significant (Napier 
et al., 2000). Reimer and his colleges suggest that future research should focus on environmental 
quality on a larger scale rather than the farm scale (Reimer et al., 2014).  
A plan to reduce the amount of phosphorus and nitrogen carried to the Gulf of Mexico 
was created by the U.S. Environmental Protection Agency (U.S. EPA) called the 2008 Gulf 
Hypoxia Action Plan. This plan provided a recommended framework for 12 states in the 
Mississippi River Basin to plan to reduce their nutrient inputs. In response to this plan, the 
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Illinois Nutrient Loss Reduction Strategy was developed (Wilhite et al., 2015). The purpose of 
this strategy was to extend ongoing regulatory and voluntary efforts, identifying priority 
watersheds, and recognizing effective strategies for improving stakeholder collaboration. Many 
of these strategies are cost-effective, but others will require investment and intensive cooperation 
of farmers. The most effective way to expand outreach and education about promoting nutrient 
loss reduction practices is to tailor them to the needs of specific watersheds or counties by 
focusing on the most appropriate practices for that area (Wilhite et al., 2015). 
There have been countless ways to try to understand the motivations for conservation 
behavior, but it is crucial to understand these landowners’ motivations on a larger spatial scale to 
see if there are any relationships among farmers spatially. In recent years, there has been a push 
for using alternative research methods in order to obtain a more diverse understanding of today’s 
conservation related issues (Reimer et al., 2014). One method that warrants further investigation 
is the incorporation of geospatial techniques to consider the motivational behavior spatially. One 
of these methods is incorporating geospatial techniques to look at the motivations spatially. 
PPGIS (public participation geographic information systems) can be incorporated into 
conservation planning, but the data is not always spatially accurate or complete (Brown et al., 
2015). Instead of the public picking out areas of high risk, traditional survey methods can also be 
used. Land value orientations and beliefs can be interpreted and analyzed spatially along with the 
geological data layers to determine higher risk areas.  
There often seems to be a disconnect between scientific evidence and public perceptions. 
One example of this disconnect is water pollution. Sometimes when the public does not fully 
understand a problem with water quality, it is difficult to gain public support for improving water 
quality (Hudson et al., 2005). The awareness-appraisal model is one method that has been used; 
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this model suggests that a reaction to a situation is determined by both awareness and threat 
perception. One study that has been supported by this model found increased pro-environmental 
behaviors among residents aware of their watershed and considered it polluted. People that 
resided in a more severely degraded watershed tend to have stronger environmental behaviors 
(Forsyth et al., 2004). Solving environmental problems is often unsuccessful when using a top-
approach, such as focusing only on best management practices instead of real environmental 
outcomes. (Reimer et al., 2014). 
An important role in determining what drives “conservation oriented” farming attitudes 
and behaviors may be the idea of farmer identity (Sulemana & James Jr., 2014). It is often that 
when committing to conservation practices, farmers find social factors and public image more 
important that a general concern for the environment (Michel-Guillou & Moser, 2006). 
Environmental identity can also have a significant influence on pro-environmental behavior. 
Examining the social context in which these types of behaviors occur are needed (Stets & Biga, 
2003; J. M. McGuire, Morton, Arbuckle, & Cast, 2015). People’s identities and attitudes have a 
very complex relationship; it is important in future research to integrate the two (Sparks & 
Shepherd, 1992). One’s values and ethics are often dependent upon the protection of ecological 
integrity (Manning et al., 1999). Models have been created to try to predict farming behaviors, 
but further investigation is required for determining whether enrollment in conservation 
programs is affected by neighboring farms’ enrollment (Sengupta et al., 2005). Farmers’ 
conservation behaviors are typically individual, isolated decisions that are scale-dependent and 
influenced over time, institutions, and space (Reimer et al., 2014). If surrounding farmers are 
involved in conservation programs, a sense of conformity could pressure a farmer to get involved 
as well. Understanding why different areas, such as different watersheds, utilize different 
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conservation tactics is also important. Social implications as well as expanding on the idea of a 
“farmer identity” can be looked at by comparing neighboring farms. This may help the 
understanding of relationships between communities and conservation decisions.  
The level of importance a farmer perceives a water related issue may be influenced by the 
distance at which a farmer lives near a water source, such as river or stream. A water resource 
management survey found that respondents, especially those who live near water, expressed 
frustration with poorly implemented restoration projects. The respondents’ comments indicate 
that residents who live closer to water are concerned with the ecological damage in addition to 
the personal impact (Larson & Lach, 2008). Being able to access more coherent data is critical 
for important advances in the science of water sustainability. In an attempt to link environmental 
attitudes and water quality on water conservation efforts, a study found that research conducted 
at a large scale is able to yield new insights, but if this data is uncoordinated, its meaning is 
limited (Braden et al., 2013). Additionally, agricultural producers that farm on highly erodible 
land were more likely to expend more conservation effort (Lynne et al., 1988). The more at risk 
the land is, it is possible that farmers become more concerned and more inclined to take action. 
These people also may be more likely to have more resources available to them because their 
land is at higher risk. 
Rather than studying the ecological impacts of agricultural practices on a field scale, 
more research needs to be done at a smaller watershed scale in order to improve our 
understanding of farming practice effectiveness (Santelmann & Freemark, 2001). Spatial 
analysis of participatory data from the public has previously been directly compared with other 
scientific data. This was then used to identify participant knowledge gaps in watershed services 
as well as target outreach education efforts (Cox et al., 2015). Differences in social indicators 
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among watersheds can have implications for creating outreach strategies and designing 
conservation initiatives. Understanding a unique target audience allows watershed project 
managers to adjust their approaches to the specific needs of the target audience (Prokopy & 
Genskow, 2016). 
Many ecological processes are reliant on the spatial pattern across landscapes. The 
dynamics and responses of energy, water, materials, and organisms are driven by the 
heterogeneity of landscapes (Risser & Iverson, 2013). By understanding how ecosystem services 
work, they can be utilized in land use planning. This can also help identify land system 
interactions and functions as well as the contributions they have on human well-being (Fürst et 
al., 2014). Scientists who study biophysics rarely take modeling social behaviors into 
consideration, and vice versa. Utilizing and coordinating measures of both the social and 
biophysical sciences can help us to further understand the complexities of conservation behaviors 
(Reimer et al., 2014). 
Research Objectives: Investigate and link geophysical and spatial factors to land value 
orientations, farming and water quality beliefs, and farming behaviors. The following models 
will be developed to predict farming conservation practices: 
 Objective 1: A model incorporating demographic factors  
 Objective 2: A model incorporating farm management 
 Objective 3: A model incorporating biophysical factors 
 Objective 4: A model incorporating social factors 
 Objective 5: A model incorporating demographic, farm management, biophysical, and 
social factors 
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METHODS 
A random sample of 3,000 Illinois agriculture producers were obtained by Survey Sampling 
International (SSI). To ensure a more representative sample of Illinois farmers, one-third of the 
sample (n=1,000) were enrolled in a Conservation Reserve Program (CRP) and two-thirds 
(n=2,000) were not enrolled. On March 3, 2015, all 3,000 agriculture producers were mailed a 
self-administered questionnaire (Appendix A) and cover letter (Appendix B) following 
traditional survey methodological approaches (Dillman, 2014, Vaske, 2008). Non-respondents 
were mailed a thank you/reminder postcard (Appendix C) on March 19, 2015. A second copy of 
the questionnaire and cover letter (Appendix D) was mailed on April 8, 2015, and another thank 
you/reminder postcard on April 24, 2015. A third copy of the questionnaire was mailed May 25, 
2015. GPS coordinates were obtained and respondents were geocoded in ArcMap 10.3 (ESRI, 
2014). 
Logistic regression modeling is a method for looking at the influences of multiple factors. 
The primary goal is to find the most parsimonious model (Hosmer & Lemeshow, 2000). Using 
logistic regression can directly estimate the probability of a given event occurring. A 
dichotomous dependent variable and one or more independent variables, either dichotomous or 
continuous, are included in this equation (Vaske, 2008). With a specific conservation behavior as 
the dependent variable, this model can be used to understand why some people perform a given 
practices and others do not. 
Independent Variables 
Demographic variables were all obtained directly from survey responses, and include age, 
gender, responses to the question “For the agriculture property that you farm, who has primary 
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responsibility for making decisions?”, and responses to “Approximately what percentage of your 
total net household income is from the farm?” (Appendix A). 
The farming variables included status of enrollment in CRP (“Never participated”, 
Participated in the past but not now”, “Currently participate, but will not renew”, and “Currently 
participate and will renew”. Total acres of cropland owned and leased was the sum of all 
reported acres in survey. The approximate money made from corn and soybeans on respondents’ 
land was calculated from county data from the 2012 Census of Agriculture (Vilsack & Clark, 
2012). Respondent’s crop value = (Average sales per bushel in county of residence)*(Average 
bushel per acre in county of residence)*(Reported acres of crop planted by respondent).  
The biophysical variables included responses for the question “Does your property 
contain or border a ditch, stream, river, or wetland?” and the nitrate and phosphorous loadings 
obtained from 2012 County Census Data (Vilsack & Clark, 2012) which were specific to the 
watershed that the agriculture producer lives in. The 33 major watershed basins identified by the 
Illinois State Water Survey (ISWS) and mapped by the US Geological Survey (USGS) as 10-
digit HUC watersheds were linked with respondents’ locations (Illinois Environmental 
Protection Agency, 2004). By using the proximity tools in ArcMap 10.3, the distance in miles 
from a stream or river was calculated (USA Rivers and Streams layer: USGS, Esri). The 
percentage of CRP land in the county residents live in was also calculated by dividing the total 
CRP acres by the total agricultural acres in the county (Vilsack & Clark, 2012 & Barbarika, 
2009).  
 The last grouping of variables, which were included in the social model, were calculated 
by taking the sum of the grouped variables from each factor and dividing it by the number of 
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variables in the factor. This formed seven single independent variables. The first variable was 
subjective norms, which included 5 statements asking “How likely is it that the groups of people 
listed below would expect you to implement conservation practices such as conservation tillage 
and stream buffers?” The groups included (a) “My family;” (b) “Other farmers;” (c) 
“Environmental organizations;” (d) “My neighbors;” (d) “Government agencies.” 
Farm perception beliefs included 4 belief statements (a) “Practices to improve water 
quality would continue my farm’s traditional management;” (b) “Practices to improve water 
quality would improve my community;” (c) “Practices to improve water quality would make me 
a more effective farmer;” (d) “Practices to improve water quality would conserve a working farm 
for the next generation.”  
Three belief statements made up the water quality beliefs component (a) “My farming 
practices improve water quality locally;” (b) “My farming practices improve water quality in the 
Gulf of Mexico.;” (c) “Farmers are doing their part to protect water quality.”  
Conservation ethics was made up of five belief statements (a) “Conservation is a state of 
harmony between people and land;” (b) “When people see land as a community to which they 
belong, they may begin to use it with love and respect;” (c) “Land Management is right when it 
tends to preserve the integrity of the land;” (d) “People abuse land because they regard it as a 
commodity belonging to them;” (e) “Landowners have a responsibility to manage land for 
private and public benefit.” These statements were based off of Aldo Leopold’s “Land Ethic” 
(Leopold, 1949).  
Four belief statements made up perceived responsibility (a) “It is my responsibility to 
help protect water quality locally;” (b) “It is my responsibility to help protect water quality in the 
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Gulf of Mexico;” (c) “It is my responsibility to decrease fertilizer run-off into streams;” (d) I 
have a responsibility to improve water quality through my farm management.”   
Principal component analysis (PCA) was used to identify two components which 
represent two land value orientations (a) mutualism values and (b) domination values (Miller & 
Vaske, 2003; Loyd & Miller, 2010a; Loyd & Miller, 2010b). The mutualism value orientation 
included four value statements (a) “Conserving land is important for future generations;” (b) 
“Land should be managed so that the environment benefits;” (c) “I feel an emotional bond with 
the land;” (d) “Land has value whether people use it or not.” The domination value orientation 
included 3 value statements (a) “Needs of people should take priority over land protection;” (b) 
“Land is primarily for people to use;” (c) “Lands should be managed to benefit people” and (d) 
“Primary value of land is to provide products useful to people”.  
Dependent Variable 
Conservation behavior was measured by respondents’ response to the question: “Do you have 
stream buffers on your land?” Stream buffers in the questionnaire are defined as “Strips of 
vegetation (grasses or trees) at least 35 feet wide located between crop or grazing land and 
water.” For this study, stream buffers was chosen to pinpoint a specific conservation practice to 
focus on because stream buffers can greatly affect the amount of runoff from agriculture fields. 
 
Analysis 
A series of four binary logistic regression models were created to predict implementation of 
stream buffers as a function of the selected set of independent variables (i.e., demographic 
factors, farming factors, biophysical factors, and social factors). All significant independent 
64 
 
variables were then simultaneously included in a final logistic regression model (Miller & Vaske, 
2003). 
 
RESULTS 
Descriptive Findings 
Of the 3,000 survey questionnaires that were mailed to agriculture producers in Illinois, 86 were 
undeliverable due to wrong addresses. Of the 2,914 questionnaires received, 910 (31%) 
questionnaires were usable (See Appendix E for a spatial distribution of respondents). About 
64% of respondents were from the sample of Non-CRP agriculture producers, and 36% were 
from the CRP agriculture producer sample. The average farm size was 585 acres. Respondents’ 
average age was 62 years old, and the majority of respondents (91.3%) were male (Table 4.1). 
Slightly less than half of respondents (44.5%) reported having stream buffers on their land (See 
Appendix F for spatial distribution). 
Table 4.1. Demographic information. 
Total Responses: 910  
          Non-CRP Agriculture Producer Sample: 579  63.6% 
          CRP Agriculture Producer Sample : 331 36.4% 
   
Farm size (n=845): ?̅?=584.7 acres                     Gender (n=893):   Male: 91.3% 
         Age (n=887): ?̅? =62.0 years                                                   Female: 8.7% 
 
 
Logistic Regression Modeling 
The first binary logistic regression model looked at demographic information about famers. The 
independent variables in this model included age, who makes the decisions on the farm, and the 
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percent of net household income that comes from the farm (Table 4.2). Of these three predictors, 
all three were significant in predicting the implementation of stream buffers. 
 
 
Table 4.2. Demographic logistic regression model predicting stream buffer implementation. 
Demographic Model1 
Explains 56.9% of the variance  β Wald Odds ratio p-value 
Age -0.017 9.654 0.983 0.002 
Who makes decisions 0.157 5.348 1.170 0.021 
% of net household income from the farm 0.094 4.231 1.098 0.040 
1 Only results for variables that are statistically significant are shown for the model. 
 
The second binary logistic regression model looked at the influence of farming factors, 
such as crop sales and CRP enrollment. The independent variables in this model included 
enrollment in CRP, a sum of the total acres of crops owned and leased, total crop sales, corn 
sales, and soybean sales (Table 4.3). Of these five predictors, only 2 were significant: enrollment 
in CRP and the total acres of crops owned and leased (p<0.001 for both).  
 
Table 4.3. Farming logistic regression model predicting stream buffer implementation. 
Farming Model1 
Explains 61.7% of the variance β Wald Odds ratio p-value 
Enrollment in CRP 0.267 14.215 1.306 <0.001 
Total crop acres owned and leased 0.001 18.588 1.001 <0.001 
Total crop sales - - - 0.830 
Corn sales - - - 0.369 
Soybean sales - - - 0.673 
1 Only results for variables that are statistically significant are shown for the model. 
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The third binary logistic regression model examined stream buffer implementation as a 
function of biophysical factors. These independent variables included distance to water, nitrate 
and phosphorus loadings in the watershed, watershed farmers live in, distance to a river or 
stream, and the percentage of agricultural land enrolled CRP (Table 4.4). Two of these predictors 
were significant: whether or not the property contains or borders a ditch, stream, river, or 
wetland as well as the nitrate loading in the watershed (p<0.001 for both).  
 
Table 4.4. Biophysical logistic regression model predicting stream buffer implementation. 
Biophysical Model1 
Explains 62.4% of the variance β Wald Odds ratio p-value 
Property contains or borders a 
ditch, stream, river, or wetland 2.880 80.078 17.814 <0.001 
Nitrate loading in watershed 0.131 5.968 1.140 <0.001 
Phosphorous loading in watershed - - - 0.140 
Watershed - - - 0.159 
Distance to a river or stream - - - 0.056 
% CRP in county - - - 0.785 
1 Only results for variables that are statistically significant are shown for the model. 
  
The fourth binary logistic model included social factors that influence stream buffer 
implementation. The independent variables included subjective norms, farm perception beliefs, 
land ethics, perceived responsibility, water quality beliefs, mutualism value orientations and 
domination value orientations. (Table 4.5). Two of these variables were significant: subjective 
norms (p<0.001) and farm perception beliefs (p<0.01). 
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Table 4.5. Social logistic regression model predicting stream buffer implementation. 
Social Model1 
Explains 63.3% of the variance β Wald Odds ratio p-value 
Subjective norms 0.415 34.550 1.514 <0.001 
Farm perception beliefs 0.243 8.013 1.275 0.005 
Land ethics - - - 0.050 
Water quality beliefs - - - 0.964 
Perceived responsibility - - - 0.503 
Mutualism value orientations - - - 0.551 
Domination value orientations - - - 0.485 
1 Only results for variables that are statistically significant are shown for the model. 
 
The final logistic equation incorporated the significant factors of the four partial models. 
Of the nine partial model variables that were significant, only five were significant in the full 
model.  “Enrollment in CRP” and “Total crop acres owned and leased” from the farming model 
were significant; “property contains or borders a ditch, stream, river, or wetland” and “nitrate 
loading in watershed” from the biophysical model were significant, and the only variable 
significant from the social model was “social norms” (Table 4.6). 
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Table 4.6. Full logistic regression models predicting stream buffer implementation. 
Full Model1 
Explains 72.3% of the variance β Wald Odds ratio p-value 
 Demographic Model      
     Age - - - 0.579 
     Who makes decisions - - - 0.463 
     % income from farm - - - 0.753 
 Farming Model     
     Enrollment in CRP 0.241 13.207 1.272 <0.001 
     Total crop acres owned and leased 0.0003 4.587 1.0003 0.032 
 Biophysical Model     
Property contains or borders a 
ditch, stream, river, or wetland 3.036 62.513 20.829 <0.001 
Nitrate loading in watershed 0.136 4.510 1.146 0.034 
 Social Model     
     Subjective norms 0.497 41.889 1.643 <0.001 
     Farm perception beliefs - - - 0.206 
1 Only results for variables that are statistically significant are shown for the model. 
 
DISCUSSION  
Each objective corresponds to each of the five logistic regression models. The first partial 
logistic model contained demographic factors. Objective 1 was supported by the results: A model 
incorporating demographic factors will predict farming conservation practices. The results 
showed that as age increases, farmers are less likely to implement stream buffers. Also, the 
person who makes decisions on the farm (sole decision-maker, share decision-making with 
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spouse, share decision-making with relatives, share decision-making with non-family business 
partners) had an effect on whether or not someone had stream buffers. This may be related to the 
social norms and pressures to please others. 
The second partial logistic model incorporating farming factors also had two significant 
variables. These results supported Objective 2: A model incorporating farm management will 
predict farming conservation practices. Enrollment in CRP and total crop acres owned and leased 
were significant. It makes sense that enrollment in CRP had an impact on stream buffers because 
stream buffers could be part of the program the farmer is enrolled in. It is also likely that if a 
farmer is enrolled in CRP, they have a better chance of participating in other similar land 
conservation behaviors. Total crop acres owned and leased was the other significant predictor. 
This could be directly related to the fact that they have more land which makes it more likely that 
they border a stream and would feel a greater need for a stream buffer. 
The biophysical partial model included several special factors.  The location of the 
property and whether or not it contains a body of water was a good predictor of whether or not a 
farmer would have a stream buffer on their field. Nitrate loadings in the watershed in which the 
respondent lives was another biophysical factor that may predict stream buffer implementation. 
As the amount of nitrate in the watershed increases, the more likely it was for a farmer to 
implement a stream buffer. It is not likely that farmers were aware of this and that is why they 
had stream buffers. It is possible that because they farm in more dense farming areas, which 
result in bigger farms and more chances of having a stream buffer present. These results support 
Objective 3: A model incorporating biophysical factors will predict farming conservation 
practices. 
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Objective 4 was also supported: A model incorporating social factors will predict farming 
conservation practices. Of the two significant variables in the social partial model, subjective 
norms had the biggest changes among responses (Wald=34.55). Subjective norms was comprised 
of the mean score of how farmers perceived different people expecting them to implement 
conservation practices (family, other farmers, environmental organizations, neighbors, and 
government agencies). Those who perceived others to expect them to implement practices like 
stream buffers were much more likely to implement them. These results may support the 
findings that social factors and public image were found to be more important to farmers than a 
general concern for the environment when committing to conservation practices (Michel-Guillou 
& Moser, 2006).  
Finally, once all of the significant factors from the partial models were included in a full 
logistic model, a few of the factors became insignificant. This left enrollment in CRP, total crop 
acres owned and leased, property contains or borders a ditch, stream, river, or wetland, nitrate 
loading in watershed, and subjective norms as the significant variables in predicting stream 
buffer implementation. Objective 5: A model incorporating demographic, farm management, 
biophysical, and social factors will predict farming conservation practices, was not supported by 
the results. No demographic variables were significant in the final model, meaning demographic 
variables do not predict conservation practice participation. There was at least one variable from 
farm management, biophysical, and social partial models that was significant in the final model.  
This research is important because it demonstrates the importance and complexity of 
implementing a single conservation behavior. Farming, biophysical, and social factors all have 
an impact on this decision. For future directions on similar research, a variety of other variables 
could be measured that were not available in the data we collected. Other spatial analysis that 
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incorporates not only watershed level nitrate and phosphorus loadings, but soil type and 
productivity might provide more biophysical insight. Testing alternate dependent variables, such 
as different individual farming practices or creating a “conservation behavior index” that 
incorporates multiple variables may be a good way to test differences in independent variables. 
Some predictors may be specific to a certain practice, or they may be consistent among many, 
further supporting these results. 
Overall this analysis has confirmed that the decisions behind farming practices are not 
one-dimensional. Looking at agriculture producers spatially and working towards understanding 
motivations on a larger spatial scale should continue to be investigated. It would be helpful to 
incorporate other spatial techniques into this research to support the idea of spatially dependent 
motivations of farming behaviors. 
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CHAPTER 5 
OVERALL CONCLUSIONS 
Agriculture production has drastically changed the world we live in, and it is up to the 
agriculture producers to farm as efficiently as possible in order to reduce the negative impacts of 
farming. Sometimes farmers do not realize the negative impacts farming can have because some 
of these impacts are only seen miles away from the source, like Gulf hypoxia. Fortunately, there 
are many ways to fight against these harmful impacts, such as implementing conservation 
practices or enrolling land into conservation programs. These methods can help to limit soil 
erosion, avoid excessive chemical use, protect soil productivity, and create wildlife habitat. It 
may seem like a no-brainer, but there are many reasons why these practices do not get 
implemented. The most common reasons include the heightened costs associated with them. 
Others may not put the quality of the land and water at a high priority, or they have different 
perceptions about their individual impact.  
In an attempt to understand the motivations behind behaviors, the SEM results conclude 
that land values, land ethics, and perceived responsibility are all influenced by each other and 
can be used to help us understand the way farmers think. Agriculture producers with higher 
mutualism value orientations are more likely to have higher conservation ethics and higher 
perceptions of responsibility. Those with higher domination value orientations were more likely 
to have lower conservation ethics. Conservation ethics are also positively related to perceived 
responsibility. These social variables can have a large impact on farming decisions and may be 
able to outweigh the upfront financial set back. In the future, assigning specific value orientation 
types to farmers, such as Mutualistic, Doministic, Pluralist, and Distanced, might be a good way 
to look into these social relationships further. By assigning a specific value orientation, which 
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incorporates both their mutualism and doministic value orientations, similarities among groups 
could be discovered that could help managers communicate to a group of farmers more 
effectively. By understanding the values of the farmers, it may be easier to cater to their specific 
needs. 
Not only should social factors be measured, but farming and biophysical factors should 
be taken into consideration as well. These variables were included in a binary logistic regression 
equation with a specific conservation practice, stream buffers, as the dependent variable. It was 
concluded that a mixture of many variables contribute to the implementation of stream buffers. 
One of the biggest findings was the subjective norms variable.  The way a farmer perceives 
someone else’s expectations of them using conservation practices has a large impact. Although 
some of the variables in these equations could be either coincidental or confounding variables, it 
is a good starting point for further research. It is important to take a broad approach by looking at 
many different variable types when examining such a large and complex topic. 
Previous research has suggested that the focus of managers and police makers should be 
on raising awareness of ecological problems specific to the region (Bruskotter, 2007). By 
focusing efforts and addressing local problems, enrollment in conservation programs and 
conservation behaviors could increase. Conservation information sources have been a significant 
variable in predicting program participation (Lubell et al., 2013). Increasing education and 
awareness to specific regions that need it could be crucial. This is why it is very important to 
include spatial variables. Since values and environmental concerns were found to only explain a 
small amount of variance in environmental behavior, it is important to look at environmental 
beliefs and location based factors (Schultz et al, 2005). If certain watersheds or regions stand out 
as being areas of concern, governmental agencies and land managers will be able to focus 
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education efforts in these areas. Utilizing other spatial analysis techniques might be necessary to 
find areas that are in the most need for conservation. Since this research only scratched the 
surface of this type of exploration, further investigation needs to be done so we can continue to 
reduce the negative effects of farming.  
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APPENDIX A. FARMING AND CONSERVATION IN ILLINOIS QUESTIONNAIRE 
 
 
 Farming and Conservation in Illinois 
 
 
 
 
 
 
 
 
 
 
 
The Illinois Natural History Survey 
 
 
  
 
 
 
The Illinois Natural History Survey is conducting this survey in coordination with the 
Eastern Tallgrass Prairie/Big River Landscape Conservation Cooperative 
 
We ask the person in your home that makes most of the farming decisions to take 15 minutes to 
complete the questionnaire. The respondent must be over 18 years old.  
ALL RESPONSES ARE CONFIDENTIAL 
THANK YOU FOR YOUR COOPERATION! 
Postage-paid return envelope provided  
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Section 1. About Your Farm.  
Please help us find out more about farm land conservation by completing the questions below. 
 
1. About how many acres do you farm?   ________ acres 
2. Which of the following management practices do you perform on your property? (Please check all that apply) 
     ___ Grassed waterways  ___ Stream buffers 
     ___ Shallow water areas for wildlife ___ Shelterbelt establishment 
     ___ Wildlife food plot  ___ Whole-field introduced grass planting 
     ___ Filter strips  ___ Whole-field native grass plantings 
     ___ Contour grass strips  ___ Whole-field tree plantings 
     ___ Cover crop   ___ Wetland restoration                    
     ___ Other: ___________________ 
3. In which of the following farm conservation programs listed below have you participated?  
Please give your answer by circling the number that matches your response. 
 
Never 
participated 
Participated 
in the past 
but not now 
Currently 
participate, 
but will not 
renew 
Currently 
participate 
and will 
renew 
Conservation Reserve Program (CRP) 1 2 3 4 
Conservation Reserve Enhancement Program (CREP) 1 2 3 4 
Agricultural Conservation Easement Program (ACEP) 1 2 3 4 
State Acres for Wildlife Enhancement (SAFE) 1 2 3 4 
Farmable Wetlands Program (FWP) 1 2 3 4 
Source Water Protection Program (SWPP) 1 2 3 4 
Conservation Stewardship Program (CSP) 1 2 3 4 
4. If you are enrolled in conservation programs, how many acres do you currently have enrolled in each program? 
If you do not participate please go to Section 2 (next page) 
Acres ______________ Program (please list): ________________________________ 
Acres ______________ Program (please list): ________________________________ 
Acres ______________ Program (please list): ________________________________ 
5. If you were not receiving payment for participating in the programs listed above or other similar programs, 
would you continue to engage in the conservation practices? 
Definitely No Probably No Not Sure Probably Yes Definitely Yes 
1 2 3 4 5 
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6. If you do not participate or do not plan on re-enrolling in a land conservation program,  
please indicate the importance of the following statements by circling the number that best matches your response. 
I do not plan to participate or re-enroll because … 
Not at all 
Important 
Slightly 
Important 
Moderately 
Important 
Extremely 
Important 
I need to increase my income. 1 2 3 4 5 6 7 
it gives the government too much control over what I do. 1 2 3 4 5 6 7 
it will decrease options for using my property. 1 2 3 4 5 6 7 
the costs to participate are too high. 1 2 3 4 5 6 7 
it is too labor intensive. 1 2 3 4 5 6 7 
there is not enough time. 1 2 3 4 5 6 7 
I put more land into production. 1 2 3 4 5 6 7 
I am dissatisfied with land conservation programs. 1 2 3 4 5 6 7 
compensation is not enough. 1 2 3 4 5 6 7 
there is too much paperwork. 1 2 3 4 5 6 7 
it is not a typical practice in my community. 1 2 3 4 5 6 7 
Section 2. River and Stream Water Quality.  Please answer the following statements about water quality. 
 
1.  Does your property contain or border a ditch, stream, river, or wetland?          ____ Yes          ____ No 
 
2.  To what extent do you disagree or agree with each of the following statements by circling the number that 
matches your response. 
 
Strongly 
Disagree 
Moderately 
Disagree 
Slightly 
Disagree Neither 
Slightly 
Agree 
Moderately 
Agree 
Strongly 
Agree 
It is a waste of money to use excess 
fertilizer. 1 2 3 4 5 6 7 
It is my responsibility to decrease 
fertilizer run-off into streams. 1 2 3 4 5 6 7 
Farmers are doing their part to protect 
water quality. 1 2 3 4 5 6 7 
Gulf hypoxia is the decrease of oxygen levels below what is necessary for most animal life such as fish and shrimp 
to survive. The largest hypoxic zone in the USA is found where the Mississippi River flows into the Gulf of Mexico.  
3. Please state how much you disagree or agree with each of the following statements about improving water 
quality by circling the number that matches your response. 
 
 Strongly 
Disagree 
Moderately 
Disagree 
Slightly 
Disagree 
Not 
Sure 
Slightly 
Agree 
Moderately 
Agree 
Strongly 
Agree 
It is my responsibility to 
help protect water 
quality. 
Locally 1 2 3 4 5 6 7 
Gulf of 
Mexico 1 2 3 4 5 6 7 
My farming practices 
improve water quality. 
Locally 1 2 3 4 5 6 7 
Gulf of 
Mexico 1 2 3 4 5 6 7 
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Conservation Tillage (no till, reduced till, strip till, and ridge-till). 
Please answer the following questions about conservation tillage.  
4. Do you practice conservation tillage on your property? ____Yes (Please go to #6) 
   ____ No (Please go to #5) 
5. If “No,” how much do each of the following limit your ability to practice conservation tillage? 
 Not at All  Somewhat  Moderately  Extremely 
I do not know enough about it. 1 2 3 4 5 6 7 
Time required for conservation tillage. 1 2 3 4 5 6 7 
Cost of conservation tillage. 1 2 3 4 5 6 7 
I do not have enough property. 1 2 3 4 5 6 7 
Not enough proof of conservation benefit. 1 2 3 4 5 6 7 
Will increase crop damage by wildlife. 1 2 3 4 5 6 7 
Tilling leads to high crop yields. 1 2 3 4 5 6 7 
Tilling reduces weeds. 1 2 3 4 5 6 7 
6. Please state how much you disagree or agree with each of the following statements about water quality and farm 
management by circling the number that matches your response. 
 
Strongly 
Disagree 
Moderately 
Disagree 
Slightly 
Disagree Neither 
Slightly 
Agree 
Moderately 
Agree 
Strongly 
Agree 
Conservation tillage on my farm 
would improve water quality. 1 2 3 4 5 6 7 
If more farmers used 
conservation tillage, water 
quality in Illinois would 
improve. 1 2 3 4 5 6 7 
If more farmers used 
conservation tillage, water 
quality in the Gulf of Mexico 
would improve. 1 2 3 4 5 6 7 
I have a responsibility to 
improve water quality through 
my farm management. 1 2 3 4 5 6 7 
Stream Buffers are strips of vegetation (grasses or trees) at least 35 feet wide located between crop or 
grazing land and water. Please answer the following questions about stream buffers. 
7.  Do you have stream buffers on your land? ____ Yes (Please go to #7a) 
  ____ No (Please go to #8, next page) 
  7a. Which of the following have you ever planted in your buffer? (Please check all that apply) 
____ fescue       ____ mixed grasses, not native  
____ brome      ____ native grasses (bluestem, etc.) 
____ timothy      ____ other (Please identify): __________________________________ 
7b. Do you mow your stream buffers?          ____ Yes ____ No 
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8.  How much do each of the following limit your willingness to plant stream buffers? 
 Not at All  Somewhat  Moderately  Extremely 
I do not know enough about it. 1 2 3 4 5 6 7 
Time required to maintain stream buffers. 1 2 3 4 5 6 7 
Cost to maintain stream buffers. 1 2 3 4 5 6 7 
I do not have enough property. 1 2 3 4 5 6 7 
Not enough proof of conservation benefit. 1 2 3 4 5 6 7 
Will increase crop damage by wildlife. 1 2 3 4 5 6 7 
Stream buffers leads to high crop yields. 1 2 3 4 5 6 7 
9. Please state how much you disagree or agree with each of the following statements about water quality and land 
management by circling the number that matches your response. 
 
Strongly 
Disagree 
Moderately 
Disagree 
Slightly 
Disagree Neither 
Slightly 
Agree 
Moderately 
Agree 
Strongly 
Agree 
Stream buffers on my farm 
would improve water quality. 1 2 3 4 5 6 7 
If more farmers had stream 
buffers water quality in the state 
would improve. 1 2 3 4 5 6 7 
If more farmers had stream 
buffers water quality in the Gulf 
of Mexico would improve. 1 2 3 4 5 6 7 
I have a responsibility to 
improve water quality in my 
farm management. 1 2 3 4 5 6 7 
Most farmers already use stream 
buffers. 1 2 3 4 5 6 7 
10. How likely is it that the groups of people listed below would expect you to implement conservation practices 
such as conservation tillage and stream buffers? 
 
Extremely 
Unlikely 
Moderately 
Unlikely 
Slightly 
Unlikely Neutral 
Slightly 
Likely 
Moderately 
Likely 
Extremely 
Likely 
My family 1 2 3 4 5 6 7 
Other farmers 1 2 3 4 5 6 7 
Environmental 
organizations 
1 2 3 4 5 6 7 
My neighbors 1 2 3 4 5 6 7 
Government agencies 1 2 3 4 5 6 7 
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Section 3. Land Management.  Please answer the following questions about land management. 
1.  Please state how much you disagree or agree with each of the following statements about people’s relationship 
with land by circling the number that matches your response. 
 
Strongly 
Disagree 
Moderately 
Disagree 
Slightly 
Disagree 
 
Neither 
Slightly 
Agree 
Moderately 
Agree 
Strongly 
Agree 
Lands should be managed to 
benefit people. 1 2 3 4 5 6 7 
Needs of people should take 
priority over land protection. 1 2 3 4 5 6 7 
Land is primarily for people to 
use. 1 2 3 4 5 6 7 
Land has value whether people 
use it or not. 1 2 3 4 5 6 7 
Land should be managed so 
that the environment benefits. 1 2 3 4 5 6 7 
I feel an emotional bond with 
the land. 1 2 3 4 5 6 7 
Conserving land is important 
for future generations. 1 2 3 4 5 6 7 
Primary value of land is to 
provide products useful to 
people. 1 2 3 4 5 6 7 
2.  Please state how much you disagree or agree with each of the following statements about land ownership by 
circling the number that matches your response. 
 
Strongly 
Disagree 
Moderately 
Disagree 
Slightly 
Disagree Neither 
Slightly 
Agree 
Moderately 
Agree 
Strongly 
Agree 
Landowners have the right to use 
their land as they see fit. 1 2 3 4 5 6 7 
Landowners have an obligation to 
consider how their management 
affects other people. 1 2 3 4 5 6 7 
Other people have no right to tell 
private landowners how to 
manage their land. 1 2 3 4 5 6 7 
Landowners have an obligation to 
maintain the land for future 
generations. 1 2 3 4 5 6 7 
Private landowner rights outweigh 
any responsibilities the landowner 
has to manage land for public 
benefit. 1 2 3 4 5 6 7 
wThe public has a role in deciding 
how private land is used. 1 2 3 4 5 6 7 
Conservation is a voluntary choice 
of the landowner. 1 2 3 4 5 6 7 
Conservation is one of the  
responsibilities of private 
landownership. 1 2 3 4 5 6 7 
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 3. Please state how much you agree or disagree with each of the following statements by circling the number that 
matches your response. 
Land management practices to  
improve water quality would … 
Strongly 
Disagree 
Moderately 
Disagree 
Slightly 
Disagree Neither 
Slightly 
Agree 
Moderately 
Agree 
Strongly 
Agree 
... make me a more effective farmer. 1 2 3 4 5 6 7 
... improve my community. 1 2 3 4 5 6 7 
... continue my farm’s traditional 
management. 1 2 3 4 5 6 7 
... create opportunities to sell hunting 
access to my land. 1 2 3 4 5 6 7 
... conserve a working farm for the 
next generation. 1 2 3 4 5 6 7 
... minimize taxes. 1 2 3 4 5 6 7 
... reduce my work load. 1 2 3 4 5 6 7 
... be appreciated by other farmers. 1 2 3 4 5 6 7 
... reduce my operating costs. 1 2 3 4 5 6 7 
4. Please estimate the number of acres you had planted in the following crops in 2014.  
 Acres Owned Acres Leased 
Corn   
Soybeans   
Other grains (wheat, oats, sorghum, etc.)   
Hay/alfalfa/clover   
Pasture   
Orchards   
Other:   _______________________                                              
5. Do you practice precision farming? 
____ Yes (go to #6)          ____ No (go to #5a)          ____ I don’t know what it is (go to #6) 
5a. Which of the following prevents you from practicing precision farming? (Check all that apply) 
___ Costs too much                                     ___ Investment in equipment 
___ I do not know enough                                 ___ Other: ______________________________ 
6. Do you grow cover crops over the winter?  ____ Yes ____ No (Please go to the next page) 
6a. If “Yes,” how many acres total do you plant in cover crops on an average year? _________ acres 
6b. If “Yes,” which of the following cover crops do you grow? 
 ____ Buckwheat____ Sweet clover ____ White Clover____ Alfalfa 
 ____ Crimson Clover____ Purple Vetch____ Hairy Vetch ____ Canola 
 ____ Other (Please list): ____________________________________________________   
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Section 4. Landscape Conservation.  Please answer the following statements about land conservation. 
1.  Please state how much you disagree or agree with each of the following statements by circling the number that 
matches your response. 
 
Strongly 
Disagree 
Moderately 
Disagree 
Slightly 
Disagree Neutral 
Slightly 
Agree 
Moderately 
Agree 
Strongly 
Agree 
Conservation is a state of harmony 
between people and land. 1 2 3 4 5 6 7 
When people see land as a community 
to which they belong, they may begin to 
use it with love and respect. 1 2 3 4 5 6 7 
Land management is right when it tends 
to preserve the integrity of the land. 1 2 3 4 5 6 7 
People abuse land because they regard it 
as a commodity belonging to them. 1 2 3 4 5 6 7 
People should feel some obligation to 
help landowners carry the cost of land 
conservation. 1 2 3 4 5 6 7 
Landowners have an obligation to 
manage the land in the interest of the 
community. 1 2 3 4 5 6 7 
A landowner is a custodian of the land. 1 2 3 4 5 6 7 
Landowners have a responsibility to 
manage land for private and public 
benefit. 1 2 3 4 5 6 7 
Ethical behavior is doing the right thing 
when no one else is watching. 1 2 3 4 5 6 7 
The benefit of conservation goes to 
society rather than the individual. 1 2 3 4 5 6 7 
The private landowner is a custodian of 
wildlife. 1 2 3 4 5 6 7 
Section 5. Background Information. The following questions about yourself are important to help understand 
more about how farmers feel about conservation programs.  All responses are kept confidential. 
1.  Please give your age.     _____ years 
2.  What is your gender?    ____ Male        ____ Female  
3.  For the agricultural property that you farm, who has primary responsibility for making decisions? (Please select 
one) 
 ____ I am the sole decision-maker 
____ I share decision-making with my spouse 
____ I share decision-making with my relatives 
____ I share decision-making with my non-family business partners 
4.  Approximately what percentage of your total net household income is from the farm? (Please select one) 
____ 0% to 10%         ____ 11% to 25%         ____ 26% to 50%         ____ 51% to 75%         ____ 76% to 100% 
THANK YOU FOR YOUR TIME AND ASSISTANCE! 
Please return this survey in the postage-paid envelope provided. 
  
101 
 
APPENDIX B. COVER LETTER #1 
 
 
 
 
 
 
 
February 27, 2015 
 
 
Dear Illinois Farmer, 
 
You are one of a select group of Illinois farmers chosen to participate in the Illinois Farming and 
Conservation survey. The opinions of Illinois farmers about the present state of water 
conservation will continue to shape our management of natural resources in Illinois.  
 
Your input will help us understand public opinion about water management and conservation 
issues in Illinois. Please take a few minutes to complete the enclosed survey questionnaire and 
return it to us as soon as possible in the envelope provided. No postage is required, and all 
responses will be kept strictly confidential. 
 
You may access the results of this and other studies of Illinois residents at 
http://www.inhs.illinois.edu/programs/hd/.  
 
If you have any questions regarding this survey, please call (217) 244-5121. 
 
Thank you for your time and assistance. 
 
 
        Sincerely,  
 
 
         Craig A. Miller 
         Human Dimensions Research Program 
 
 
 
 
 
 
  
 
1816 South Oak Street,  
Champaign, Illinois 61820 USA   
ILLINOIS NATURAL HISTORY SURVEY 
Prairie Research Institute 
University of Illinois at Urbana-Champaign 
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APPENDIX C. COVER LETTER #2 
 
 
 
 
 
 
 
March 31, 2015 
 
 
Dear Illinois Farmer, 
 
You are one of a select group of Illinois farmers chosen to participate in the Illinois Farming and 
Conservation survey. We recently mailed you a survey questionnaire regarding the present state 
of Illinois water quality and its conservation. If you have not returned your completed 
questionnaire to us, please do so as soon as possible. We have enclosed another copy of the 
questionnaire. 
 
Your input will help us understand public opinion about water quality and conservation issues in 
Illinois. Please take a few minutes to complete the enclosed survey questionnaire and return it to 
us as soon as possible in the envelope provided. No postage is required, and all responses will be 
kept strictly confidential. 
 
You may access the results of this and other studies of Illinois residents at 
http://www.inhs.illinois.edu/programs/hd/.  
 
If you have any questions regarding this survey, please call (217) 244-5121. 
 
Thank you for your time and assistance. 
 
 
        Sincerely,  
 
 
         Craig A. Miller 
         Human Dimensions Research Program 
 
 
 
 
 
 
1816 South Oak Street, 
Champaign, Illinois 61820 USA   
ILLINOIS NATURAL HISTORY SURVEY 
Prairie Research Institute 
University of Illinois at Urbana-Champaign 
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APPENDIX D. POST CARD 
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APPENDIX E. MAP OF THE SPATIAL DISTRIBUTION OF RESPONDENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Spatial Distribution of Respondents  
 
n = 910 
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APPENDIX F. MAP OF STREAM BUFFER IMPLEMENTATION 
 
 
 
Use of Stream Buffers Among Respondents 
Do not have stream buffers = 55.5%           Have stream buffers = 44.5% 
 
 
n = 910 
 
